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Introduction 

 Long-term prediction of the performance and durability of pavement represents a 
critical and vital issue in the life-cycle cost analysis used in the Kansas Department of 
Transportation’s pavement surface-type selection process  

Project Objective 

 This project’s objective is to develop an accurate prediction of roughness progression 
on Portland cement concrete pavements that could be used in the place of the current 
model, which is based on the 1993 AASHTO pavement surface guidelines. 

Project Description 

 Dynamic artificial neural network (ANN) and statistical analyses were used to develop 
roughness prediction models for newly-constructed jointed concrete pavements.  
Construction and materials data, as well as traffic and climate data were used in the model 
development process. 

Project Results 

 A time-dependent ANN-based roughness prediction model, developed in a two-stage 
training approach, was able to predict roughness progression reasonably well, with R2 = 
0.90).  The model was validated using data from two “future” years.  The impact of various 
key input parameters was assessed in a sensitivity analysis.  Multiple-regression statistical 
analyses were also used to develop a model which was used to project the roughness 
values 20 and 30 years into the future. 
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